Since Overton's finding on muscle (1), examination on the effect of Nadeficient media upon the nervous function has been a centre of interest (2) (3) (4) (5) (6) (7) . The blocking concentration, or the minimal concentration required for conduction, has been said to be 10-15% of that of the normal Ringer for nonmyelinated fibres of the Crustacean (4) and 0.011 M for myelinated fibres of the frog (5) , which are almost coincident with that obtained for muscle by Overton (about 10%).
However, no precise determination has been made with respect to fibres of different types or sizes, although it seems certain that different fibres react in different manners to NaCl-deficiency (6, 7) . According to Crescitelli, B-fibres are most sensitive to lack of sodium; they are blocked earlier than A-fibres and many of C-fibres in one and the same NaCl-deficient fluid; further, there are some differences among fibres belonging to A-group itself. These facts suggest that not only fibre types but also individual fibres of each type resist to NaCl-deficiency in different grades.
The present study aims to clarify this point and, at the same time, to carry out observations on some phenomena of conduction NaCl-deficient solutions.
A sciatic-peroneal nerve was dissected out of a toad (Bufo vulgaris). The epineurium, an effective diffusion barrier (8) , was removed by about 1.5 cm. from the bifurcation of the peroneal and fibural nerves towards the periphery, along the peroneal branch. The preparation was mounted on a separating chamber, and the test solution was applied on the desheathed part ( fig. 1) the experiments, the number of fibres was reduced by an amount to simplify the records of the action current.
A stimulating current pulse of a 0.5 msec. duration and of a maximal intensity was applied to a central portion of the nerve across a separating wall, and the action current was led off from about the tarsal joint. Fibres examined were those of A-group only. For recording, a 3-stage resistance-capacity coupled amplifier and a Braun tube oscilloscope were employed.
The solutions tested were 1) isotonic NaCl solution, 2) normal Ringer solution variously diluted with isotonic sucrose solution, and 3) Ringer solution of which NaCl was partly substituted by cholin chloride. Examinations were carried out also on single-fibres. The method will be described later.
H. PRELIMINARY EXAMINATIONS 1. Effect of time Desheathing is very useful for shortening the "diffusion" time, but still we have to wait for some time for deciding the concentration effect. For approximate estimation of this time, we measured the time necessary for complete block in a NaCl-free solution.
It was about 30-40 minutes in a whole trunk and variously shorter in trunks with reduced number of fibres; for example, about 4-5 minutes when reduced to ca 1/3.
Configuration of the records in relation to NaCl concentration
In passing through the bath of the test solution, there will occur velocity change in some fibres and block in some others. As the result, the configuration of the records will change correspondingly.
Chief phenomena observed are 1) decrease of the current in lower NaClconcentrations, and 2) multiple peaks. The latter is not always an abnormal event, but often a single peak became double, or a double peak multiple, in low NaCl-concentrations only. The peak was mostly single when the number of fibres was reduced properly.
The gradual decrease in peak-height is never a simple matter, but the principal cause must be gradual decrease in number of fibres active at the leadoff electrode.
For this reason, it was taken as an indication of block of some fibres in the present experiments.
3. Sensitivity of the recording system in relation to number of active fibres For interpretation of the results obtained, we have to be aware of the sensitivity of the recording system in relation to the number of active fibres. By means of the present apparatus, the activity of "five" fibres could be caught with certainty, but that of a single fibre not. Therefore, the true critical NaClconcentration may be somewhat smaller than that measured out. We see there that 1) some new fibres get blocked at every lowering of NaCl concentration, and 2) the peak q which was higher at the beginning became lower than p in the end. This shows, in agreement with Crescitelli (7), differences in manner of reaction of different fibre groups to low NaCl-concentrations. 2. The case of trunks with reduced number of fibres As stated above, a long time is needed for completion of diffusion in a whole trunk, even if desheathed.
The greatest reason must be that there are a great many fibres. As stated already, reduction of fibres to ca 1/3 shortened the time to ca and in addition simplified the wave form greatly. We planned then to re-examine the results, obtained above, under these better conditions.
Cares were taken to avoid the influences due to injury currents originating from the cut fibres.
An example of the results obtained with Ringer solution diluted with isotonic sucrose solution is shown in fig. 3 and table 1. Evidently, the action current diminishes its size stepwise, with stepwise lowering of NaCl-concentration.
At the same time, the conduction time is lengthened gradually.
The highest value or the upper limit of NaCl-concentration, at which the action current just begins to decrease, could not be determined precisely. 3. The case of single myelinated fibres The objects of this series of experiments are 1) to determine the critical NaCl concentration under conditions free from time-effect, 2) to measure the thresholds together with the action current, in fluids of various NaCl concentrations, and 3) to explore the relation between fibre diameter and the critical NaCl concentration.
A single node exposed to a narcotic solution is said to get narcotized promptly and show no progression of the effect (9) . If this means an immediate contact of the applied fluid with the nodal membrane, then the method will be very useful in the present investigation, too, because it can eliminate the time-effect which is disturbing.
The experimental arrangement is shown in fig. 4 . For isolation of a fibre, Ichioka's (10) simple method was employed.
A stimulus (a constant current pulse of threshold strength and of a 0.5 msec. duration) was applied to the trunk ( fig. 4, A) or directly to the node N2 ( fig. 4, B) , and the membrane current from N2 was recorded.
In trunk stimulation, the test solution was appiled to N1 and N2, while N3 was narcotized by means of a 3% urethane-test solution. A part of the trunk near N1 was desheathed by about 1 cm., aiming at a quick affection by the test solution. In direct stimulation, the test solution was applied to N2, and a 3% urethane-test solution to N1 and N3. The solutions tested were the normal Ringer and isotonic NaCl solution diluted variously with isotonic sucrose solution.
The results obtained are as follows:
1) The case of trunk stimulation. First, it was confirmed that a test solution manifests its full effect almost momentaneously, showing no progression during an hour after the application.
Namely, an action current of a certain definite size appeared promptly as a function of the NaCl-concentration
applied. An example of the results obtained is shown fig. 5 , A.
In •this case, the fibre was 20 it thick and the obtained critical concentration was so small as 2.2-2.5% of the normal.
Later, it was found that a 6 /2 thick fibre gives a value of 12%, which suggested that smaller fibres might generally give larger values. This supposition was put under detailed experimental examinations, which resulted in showing that it is really so, as shown in fig. 6 and table 2, last column. The reason for this fact is not quite clear at present.
The action potential might be smaller in thinner fibres, but a more probable reason may be that the threshold is higher in smaller fibres (see the next series of experiments). Fig. 5 shows further that the action current gets weaker and the conduction time gets longer with lower NaCl-concentrations, as was confirmed with trunks. The former, together with the threshold elevation, makes the safety factor for propagation small, which makes the latter comprehensive as a natural sequence of it.
2) The case of node stimulation. The object of this series of experiments lies in direct examination of the action current and of the threshold in low NaCl-concentrations.
The results obtained with fibres of various diameters are given in table 2, with other kinds of data. It is clear and certain that the action current decreases and the threshold gets high in fluids of low NaCl-concentrations. An example is illustrated in fig. 7 . It seems highly probable that, at the critical concentration, the intensity of the action current gets equal to the threshold, to bring forth a block. It should be added, however, that it is also certain that the action current diminishes rapidly towards a very low value if the NaCl-content is made lower than about 10% of the normal. This indicates that the majority of the fibres are blocked about in this concentration.
Fibre-grouping
viewed from critical NaCl-concentration As described above, fibres are blocked group-wise with lowering of the NaClconcentration of the external medium. Otherwise expressed, there appears a sort of fibre-grouping with respect to the critical NaCl-concentration. If the concentration.
were controlled more finely, the grouping would have been finer too. It is not clear at present, in what relationship this grouping stands to other kinds of grouping, but it seems probably the same in nature with that of a, (3, etc., because they are both in close connexion with the fibre size.
3. Safety factor for propagation In fluids of low NaCl-concentrations, the action current (C) gets weaker while the threshold (S) gets higher, until finally a block is reached. Now, if the safety factor (f) for propagation in the critical concentration is taken unity, then f in the normal state can be evaluated from the values of C and S obtained in the normal and critical concentrations respectively. We see from table 2 that f of large fibres thus computed are generally larger than those of small fibres. The highest value obtained was 4.5. This is a little smaller than that of Tasaki (f>5), but the agreement may be said to be fairly good, if we consider the difference in the way of measurement.
SUMMARY
Employing sciatic-peroneal nerves (desheathed) of the toad or single myelinated fibres prepared from them as material, and taking the action current as the sign of propagation, measurements were carried out among others on the critical NaCl-concentration of the bathing fluid just necessary for conduction. The observations were done on A-fibres only. The value obtained varied from about 10% to 2% of the normal, according to the fibre size, small or large.
The lowest value obtained in the case of nerve trunks turned out to be that of the largest fibres. We see from these observations that the normal Ringer solution contains NaCl in such amounts as approximately 10 to 50 times larger than the critical. The safety factor for propagation, too, was found larger in larger fibres. 
